Introduction
Provision of liquidity is the major function of a stock exchange. Extant research has focused on various measures of liquidity in order to quantify the quality of liquidity services. More recently, research attention has focused on comparing the relative efficacy of various trading systems and stock exchanges 1 . The major intent of such studies is to highlight the differences in the quality markets and to determine the basis for the observed variation.
While there has been plethora of studies concerning the quality of stock exchanges of developed countries, there has been negligible research attention devoted to the comparative study of stock markets in emerging countries. Such research serves two useful purposes. First, they help to identify potential efficiencies of the different markets and facilitates additional investments in them. Second, it helps discretionary investors to choose the market with the lowest transaction costs.
Technology has also played an important role in how the markets are structured and how the stock markets can compete between themselves. This paper concerns itself with recent developments in Indian stock markets, where there are two major stock exchanges competing between themselves. We try to provide empirical evidence on measures of quality of these stock exchanges.
There have been important structural changes in the Indian financial sector.
One of them is the stock market reforms. Bombay stock exchange (BSE) used to be the premier exchange in India until 1994. The National stock exchange (NSE) began its operations in 1994 and has dramatically transformed the Indian stock markets.
From the inception NSE started stealing a march over BSE both in terms of trading performance and in establishing itself as the foremost stock exchange in the country.
They pioneered a completely transparent computerised trading network, which covers the entire country.
NSE has within a short period of time, won popular acclaim. However, it is an empirical issue to determine if in fact, NSE provides a better quality market compared to BSE. The primary aim of this paper is to provide a methodology and empirical evidence regarding this important issue.
The paper is organized as follows. The next section provides an overview of the stock market reforms in India, which served as a precursor to the establishment of NSE. In section 3, we provide a brief comparison of BSE and NSE. Section 4, describes the data and methodology used in the study. The empirical findings are outlined in section 5. In the final section, we offer our conclusion and discuss the implications of our research results.
Stock market reforms in India
Despite a seemingly high savings rate, India, faced a severe shortage of investible resources. By early 1990's it was recognized that it is crucial to raise funds from abroad to fill the gap. Financial sector reforms were needed to remedy the structural weaknesses and inefficiencies in the stock markets, primary markets, banking and insurance sectors. Reforms were required in order to boost investor confidence and broaden the investor base. The Indian corporate sector demanded these reforms in order to reduce the cost of capital and to enhance its competitiveness.
The government seriously deliberated about these reforms in order to facilitate participation by foreign institutions and corporates.
Prior to the creation of the National Stock Exchange (NSE), India ranked last among 12 emerging markets on settlement, safekeeping and operational risk. Poor liquidity and high bid-ask spreads were common. The system was vulnerable to defaults. The following major problems were frequently cited: outdated trading and settlement mechanisms, lack of transparency in transactions, delays in physical delivery and registration of transfer, poor disclosure, price manipulation, insider trading, lack of liquidity and "excessive speculation".
The Government of India appointed the Narasimhan Committee to study the implementation of possible measures to strengthen India's financial sector. Among the major measures recommended by the Committee were: free pricing of initial public offers, and provision of access to Indian firms to tap global capital markets through global depository receipts, and foreign currency convertible bonds. The other steps advocated by the Narasimhan committee are: empowerment of the regulatorSecurities Exchange Board of India (SEBI); access of foreign institutional investors (FIIs) and non-resident Indians to Indian capital and stock markets.
The Pherwani Committee which was appointed to specifically look at stock exchange reforms proposed the following actions: setting up of a National Stock Market System (NSMS); uniform settlement across exchanges; shortening of the settlement cycle; electronic transfer of funds and scripless trading; and the establishment of a central depository trust. It must be noted that the NSMS envisages an electronic linkage of principal national and regional exchanges.
The Bombay Stock Exchange (BSE), which was the premier stock exchange at that point in time was not enthusiastic to these proposals. As a result the NSMS did not take off. The main reason is that "BSE is a brokers' club". They knew that NSMS could not take off without their support. BSE continued to exploit its preeminent position in the Indian stock markets. As might be expected, BSE also took little steps to put its own house in order. BSE brokers opposed regulator's strictures tooth and nail -they resorted to lawsuits and strikes. Another development at this juncture was the mushrooming of illegal stock exchanges all over the country. The entry of NSE brought about major repercussions to most participants in India's stock markets. The price of a seat on BSE fell from about Rs. 40 million to Rs. 10 million. Bombay Stock Exchange launched screen based trading system called BOLT -Bombay On-line Trading System -in response to NSE's online trading system. Other Regional Exchanges also followed suit in establishing their own online trading systems. In terms of regulation, NSE leads while others follow suit rather reluctantly. In SEBI's books, NSE is a good boy whose example others are urged to follow.
A comparison of BSE and NSE

The Stock Exchange, Mumbai (BSE)
Started as the "The Native Share and Stockbrokers Association" in 1875, BSE is the oldest stock exchange in India. In fact it is the oldest exchange in Asia, beating even Tokyo Stock Exchange (which was founded in 1878) to the honor. For many years, BSE had been the premier exchange in the country. It had been referred to as the Gateway to the capital market in India, [and] a linchpin of the Indian Capital market.
2 As would be expected of a near monopolistic entity, BSE's investors were pretty much dependent on the stockbrokers for fairness and good service. This situation however would change as Indian economy opens up. Faced with economic deregulation and increased local competition, BSE had to keep its operations at par with international standards, and to make for a more transparent and more liquid market.
National Stock Exchange (NSE)
NSE is the newcomer in the financial markets scene in India. and DEFTY Index (Dollar denominated Nifty Index).
One important differentiation of NSE from most other exchanges in India is that in NSE, the ownership and management of the exchange is completely separated from the right to becoming a trading member. A Board of Directors manages the exchange. The Board reports to an Executive Committee, which includes representatives from the Trading Members, the public and the management, delegates decisions relating to market operations. Furthermore, the exchange operates various committees to advise it on areas such as good market practices, settlement procedures, risk containment systems etc. Industry professionals, Trading Members and exchange staff manage these committees. The day to day management of the exchange is delegated to the Managing Director who is supported by a team of professional staff.
These institutional features present a breath of fresh air to the general trend in Indian stock exchanges, whereby membership on an exchange also meant ownership of the exchange. A separation of the above should prevent clash of interests on the part of the member/management, when safeguarding the investing public's welfare.
Data and methodology
Data
The primary data used for this paper is high-frequency transaction record of all trades for a sample of 26 issues cross-listed on both exchanges (See Table 1 ). The observations were for a period of 42 days, from 1 January 1997 to 6 March 1997. BSE and NSE on request made the data available. Table 1 presents 26 paired issues from each exchange. Table 2 shows a sample of the data set. For constructing the liquidity measure, trading hours for the exchanges was taken to be 1000 hours to 1600 hours, and any transactions outside this time range was ignored in the analyses.
Methodology
The liquidity measure used in this paper is the Market Efficiency Coefficient (MEC) developed by Hasbrouck and Schwartz (1987) . There are a few advantages for using this measure. Firstly, the primary data does not differentiate between buy and sell transactions, and MEC does not require this differentiation for its construction.
Secondly, volume of transactions does not play a role in the construction of this measure, and thus one does not have to worry about the misleading effect that volume has on conventional liquidity ratio. Thirdly, this measure takes into consideration the need to distinguish between liquidity and efficiency in the marketplace, by factoring in both short-period and long-period price volatilities.
However, Schwartz (1988) We describe below the procedure for computing MEC.
An issue's price relative over the long period may be expressed as the product of price relatives over T shorter periods:
P T / P 0 = P 1 / P 0 X P 2 / P 1 ………. P T / P T-1 …. (1) Taking the logarithms of the above equation gives:
Where R L is the long period logarithmic return and R S,t is the short period logarithmic returns. For the analysis, long period will be taken to be two days and short period will be taken as one half-hour, and the trading hours are taken to be 1000 hours to 1600 hours. Thus for every two trading days, there would be one R L and twenty-four R S,t s computed.
The next step is to find price volatilities over the long and short periods, which are measured by the variances, Var(R L ) and Var(R S,t ) respectively. Hasbrouck and Schwartz (1987) show that in the absence of execution costs, and assuming informationally efficient markets, the implied variance of half-hour returns, Var(R S )*, would be given by :
MEC is then taken to be the ratio of implied volatility to observed volatility: There is one obvious limitation of using MEC to measure liquidity. In the event that MEC is greater than unity, the estimated C would be negative, which is meaningless. This can happen when 'other aspects of the market's operations such as marketmaker intervention to stabilize trading, the presence of stale limit orders on the book, sequential information arrival, and inaccurate price determination that involves partial adjustment to news' (Hasbrouck and Schwartz (1987) ) dampen short period volatility. Hasbrouck and Schwartz (1987) however also posited that factors causing excessive short period volatility should dominate the factors dampening short period volatility for most issues, and on average, MECs should be less than unity. (Schwartz (1988) has found that MECs based on short period variances are predominantly less than unity) returns.
The empirical analysis has two objectives. Firstly, it aims to establish whether liquidity level differs across the two markets. Secondly, it aims to uncover some of the variables that move liquidity in the two markets. By establishing these two empirical effects, it is hoped that the liquidity-market microstructure relationship in NSE and BSE can then be better isolated and discussed.
Empirical Findings
In table 3, we show paired comparisons of the mean and standard deviation values of liquidity measures and firm characteristics of our sample.
Our results indicate that MEC is consistently higher on the NSE as compared to BSE. In a frictionlesss market MEC would equal unity. We interpret our results to mean that trading frictions on NSE is less as compared to BSE. The other important measure, execution cost, C, measured both in percent and in the Indian currency -Rupees, is significantly lower in NSE as compared to BSE. The average execution cost in NSE is less than half the average value of the cost in BSE.
We note that trading frequency is higher on the NSE as compared to BSE, while the average size per trade is higher on the BSE. It would be interesting to examine if these differences in trading characteristics on the two exchanges have an effect on MEC and C. (0.1349) (4.7019) Note: i) For a 46-issues sample, ii) T-statistics are given in parentheses, iii) R-square is adjusted for degree of freedom and iv) average R-square is 0.3375. v) DNSE: An intercept dummy variable that is assigned a value of 1 for all NSE issues and a value of 0 for BSE issues.
The purpose of tables 4 and 5 is to find out whether firm-specific trading characteristics or the stock market used has a greater impact on liquidity and execution costs. In table 4, we regress MEC, the liquidity measure, on the different variables outlined above. The price per share and market capitalization do not have an effect on MEC. The average size per trade has a beneficial impact on MEC. The number of transactions variable has a weak positive effect on MEC. The most significant impact comes from the dummy variable, DNSE, which takes the value 1 for NSE and 0 for BSE. The empirical evidence indicates that MEC is significantly higher on NSE as compared to BSE even after controlling for firm specific variables that have an effect on trading.
In table 5, we regress C (x 100) on the same variables as before. The dummy variable, DNSE, is the only one that is statistically significant. The coefficient of this variable is negative, indicating that firms have significantly lower execution costs on NSE as compared to BSE. None of the other variables have any discernible effect on C.
Overall, we can conclude that NSE provides a more liquid market than BSE as evidenced by lower execution costs and higher MEC. The size per trade exerts a positive influence on the observed MEC. We also notice that BSE has a higher mean size per trade compared to NSE. It appears that the NSE system provides a more liquid market for the stocks trading in it.
The observation that the newer NSE provides better liquidity is interesting.
However, NSE also shows a higher average number of transactions relative to BSE.
Earlier studies have documented that number of trades has a positive significant impact on price volatility. If that is so, then NSE should have a higher volatility compared to BSE. An implication of higher volatility on NSE is that it would make it (-0.4430) (-6.1652) Note: i) For a 46-issues sample, ii) T-statistics are given in parentheses, iii) R-square is adjusted for degree of freedom and iv) average R-square is 0.4498. less attractive as a trading venue. We therefore, examine this issue empirically.
For this part of the study, we use the price volatility measure, PV, which is defined as follows:
PV it = ABS [ ( P it -P it-1 ) / P it-1 ] where P it is the closing price of issue i on day t, and P it-1 is the closing price of the same stock on day t-1. PV is calculated for each trading day for each firm. In table 6, we show mean and standard deviation values for price volatility, trade size and number of trades for our sample on the two exchanges. We find that volatility is lower on NSE as compared to BSE. The daily number of transactions is higher on NSE compared to BSE, but BSE has larger size of trade on average. Jones, Kaul and Lipson (1994) have shown that the number of transactions has a positive impact on price volatility and that trade size does not have an effect. In table 7, we show results of regressing our price volatility measure on trade size and number of transactions. We confirm the strong effect of number of transactions and a weak effect of trade size on price volatility for our sample. The dummy variable, DNSE, has a negative and statistically coefficient. This indicates that price volatility is lower on NSE as compared to BSE even after controlling for number of trades and trade size. Our empirical evidence indicates that NSE provides a better quality market for traders on account of its higher liquidity, lower execution costs and lower price volatility. (2.1633) (-1.7286) Note: i) For 1886 observations, ii) T-statistics are given in parentheses, iii) R-square is adjusted for degree of freedom and iv) average R-square is 0.0393. v) DNSE: An intercept dummy variable that is assigned a value of 1 for all NSE issues and a value of 0 for BSE issues.
Conclusion
Structural explanations
By using MEC and price volatility as measures of liquidity, it has been established that liquidity is indeed better in NSE than in BSE. This is in sync with the expectation held before empirical evidence made its entry. The last major task left in this paper is to put in order the consequential differences in the two exchanges' market microstructure, which had initially led to the prima facie expectation.
It has been mentioned that fairness in a marketplace has substantial effects on its liquidity. NSE is superior in this department on many counts. To begin with, the impetus for founding NSE had been to buck the trend of slack regulations and to challenge BSE's near monopolistic hold on Indian's capital market scene. The separation of management from membership in NSE ensures that a trading member's interests shall not override the interests of the exchange as a whole. Such protection is not assured in BSE, where membership is an automatic privilege of ownership and management.
Another count on fairness from NSE lies in its rules for order matching priority. In NSE, strict price priority followed by time priority is observed. In the BSE however, a jobber with a history of large number of transactions can influence the priority of order matching. As such, investors trading via junior jobbers face possible sidestepping in their wait to transact. Cohen, Maier, Schwartz and Whitcomb (1986) have discussed the evidence that violation of priority rule can lead to thinner market and consequently, illiquidity.
The reputation of the surveillance system in NSE is better too. Although, with the inception of NSE, BSE had been forced to keep up with market transparency and regulation, it has only been presenting investors with a 'minimum acceptable level' of such goods. Coincidentally, at the time of our data analysis, the Securities and Exchange Board of India had sacked the president of BSE for alleged price manipulations 4 . With headlines like this one, it is difficult to expect investors to keep faith in BSE's surveillance system and the receipt of equitable treatment in the exchange.
The presence of a share depository in NSE also gives it an edge in liquidity.
Without a share depository, the settlement of transactions is much slower as investors have to wait for administrative work on scrip transfers to be done at the registrar level.
As one cannot sell what (s) he does not own yet, the waiting time taken up for scrip transfer actually holds up the potential for further transactions. This inevitably slows down trading volume, which in turn has adverse effect on liquidity. Furthermore, the time taken up for scrip transfer also affects the rate of information flow in an exchange. For example, the lack of identity of share ownership can hide the intention of a takeover, and this delay of information flow adds to the price volatility when the takeover intention becomes clear. Such price volatility again adds to illiquidity.
NSE adopts a completely order driven system while BSE has a system that is part order driven and part quote driven. An order driven system is one where bid-ask spreads are driven by the agency market-style limit order book. A quote driven system is like that of a dealer market system, where dealers quote bid-ask spreads.
Furthermore, BSE's choice of a mixed system presents ambiguity to investors. There is no standard specifying when spread would be order driven, and when it is subjected to jobber's quote intervention.
Both exchanges have price stabilization features. NSE has price freezes while BSE has price protection limits. Such features should be arguably having the same effect on liquidity. The differentiating factor, however, is that NSE is reputed to be stricter and more partial in its employment of price freezes. BSE on the other hand, somewhat chooses the instants to trigger the price protection limits, particularly with regards to the company whose issue is in question. This lack of equitability inevitably causes investors to question BSE's integrity, which will ultimately affect trade volume.
Implications
Before the founding of NSE, BSE had accounted for about 90% of equity trade volume in India. At last count, BSE and NSE together accounts for about 80% of volume. There is little reason to believe why NSE should not continue to overtake BSE.
The only possible exception is the existence of the Badla system in BSE. Such a derivative-like system is absent in NSE, and could have helped to generate continued 21 interest in BSE. The Badla system allows investors to cut transaction costs by taking forward position instead of actual position in shares, and the limit order book in BSE is thicken by such forward positions. As such, liquidity level in BSE is still not as bad as it should given its structural inferiority. However, one should bear in mind that derivative instruments could result in speculation-driven price volatility, and the Badla system is only unique as far as derivative markets are not in place in India.
When such markets are in place, the Badla system would be rendered redundant.
In the light of the empirical evidence, we take the view that BSE's survival is in jeopardy, unless it takes additional steps to improve the quality of its market. BSE must of its on accord undertake structural reforms to before more efficient and better regulated. 
TRADING VOLUMES OF BSE & NSE
